ABSTRACT
INTRODUCTION
he population of the Sultanate of Oman is growing day by day. Every year the Omani government needs to make its yearly budget. Quality budget for a particular year depends on the accurate estimates of the population or proportions of population figures at different age groups for that year. The actual population figures at different age levels can only be obtained through a census or complete enumeration. A population census is the single most extensive, complicated and expensive statistical operation that a country undertakes. Considering all these, like most other countries in the world, Omani population censuses were conducted in 1993 and 2003; that is, once every ten years. Therefore, it is almost impossible to know the actual population figures and the proportion of people at different age levels for every year. As a result, efficient and reliable estimates of the exact population figures at different age levels are required for making a quality budget. Efficient estimates of the exact population figure at different age levels can be obtained from the best-fitted probability distribution model. Rahman et al (2005) proposed an efficient model for estimating the total yearly population of Papua, New Guinea (PNG) and Rahman and Nahar (2006) proposed an efficient age distribution model for PNG population. Unemployment rate, proportion of school age children, proportion of pensioners, economic activities, and marital status all vary by age. Social relationships within a community are affected by relative ages. Population composition, as well as social and economic characteristics, vary with age levels. Therefore, it is important to know the population figures, or proportion of population figures, for different age groups.
The objective of this study is to develop the most efficient and reliable probability distribution model for Oman that can be used to project the proportion of population at different age groups.
MATERIALS AND METHODS
The first countrywide official census was conducted in 1993, then in 2003. The past two population census data were collected from the Ministry of National Economy of Oman. To fit a suitable probability distribution for ages of Omani population, we calculated the means and variances for two census years and observed that variances are greater than their respective means in both cases. Age is a continuous variable. Three continuous probability distributions -gamma, exponential and Rayleigh -are considered since their variances are greater than their respective means. Brief descriptions of the three distributions and the estimation of their parameters are given below.
T

Gamma Distribution (GD)
The probability density function (pdf) of gamma distribution is
First raw moment or mean of the distribution is
Evidently, the variance is greater than mean for all s are the sample mean and sample variance, respectively.
Exponential Distribution (ED)
The pdf of exponential distribution is
Evidently, the variance is greater than mean for all
Estimator of  obtained by the method of moments or maximum likelihood is  =
x .
Rayleigh distribution (RD)
The pdf of Rayleigh distribution is
Variance of the distribution is V(X) = The above three distributions are fitted for each census year and tested by Chi-squares goodness-of-fit tests. The test results suggest that the ages of Omani population follow the exponential distribution. We also apply model selection criteria to select the best one out of these three distributions. Model selection criteria also selects the exponential distribution for the ages of Omani population.
RESULTS AND DISCUSSION
The past population census data of Oman by age groups are presented in Table 1 . Figure 1 is the graphical representation of the data given in Table 1 . From the graph, it is evident that there are some differences between the proportions of population for two census years corresponding to any particular age group. We have applied Wilcoxon"s signed rank test to check whether these differences are statistically significant. The test results are given in Table 2 . In this test, we first find the differences between two percentages corresponding to all age groups and rank the absolute values of the differences. The equal differences are assigned the average ranking of their positions in the combined data set.
Test Statistic
T + = Sum of the ranks of positive differences = 77.
T -= Sum of the ranks of negative differences = 59.
Decision Rule
We reject H 0 if T + or, T - critical value. The critical values of T, obtained from Conover (1980) for n = 16
and significance levels  = 10% and 5%, are 43 and 36. As the values of T + or T -are much higher than the critical value, we do not reject H 0 and conclude that there is no significant difference between the age distributions of the two census years.
In order to fit a suitable distribution we first calculated the mean and variance of the observed distributions for each census year and then estimated the parameters of all three distributions. The results are presented in Table  3 . We fit exponential, gamma and Rayleigh distributions for all census years and tested by the Chi-square goodness-of-fit test. The following test statistic is used:
where, O i and E i are the observed and expected percentages. Test results are presented in Table 4 . From the chi-square test, we find that the population distributions of Oman by age group may follow exponential distribution.
We also apply eight model selection criteria -named as Akaike"s (1973) 
where 2 j E is the residual sum of squares, k j is the number of parameters, and n is the total frequencies. The results obtained by applying the above criteria are given in Table 5 .  is a parameter and x is the age level. Using the exponential distribution, we estimated the population for school age group "5 -20" and that for age "above 50" and presented it in Table 6 . 
COMPARISON WITH OTHER DEVELOPED NATIONS
Population ageing is a major characteristic of most developed countries, like Australia, Canada, France, Greece, Italy, Japan, UK, and USA. Table 7 represents the data obtained from the latest issue of the World Fact Book. Evidently, in Greece, Italy, and Japan, the number of people aged 65 years and over already exceeds the number of children aged 0-14 years. Population ageing in developed countries is caused by sustained low fertility and increased life expectancy. However, ageing is not a problem in Oman or in other Gulf countries. It is also obvious from Table 7 that the median age of Omani population is about half of that of developed nations.
CONCLUSION
It is interesting to note that there are no significant differences between the proportions of population for the past two census years corresponding to any particular age group. That is unlike other developed countries of the world; the age distribution of Omani population did not change significantly over the last two decades. The median age of Omani population is about half of that of other developed nations. The age distribution of Omani population is exponential. Applying exponential distribution, population proportion or population for any age group can be estimated. Ageing is not a problem in Oman or in other Gulf countries. Young populations in Oman are significantly higher than that of developed countries.
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